Introduction
'Sharps' injuries create a large volume of occupational health (OH) workload and pose a preventable risk to the health of health care workers (HCWs). A European Union Directive on sharps had a deadline for implementation of 11 May 2013 [1] . The rationale for the Directive is that a combination of training, safer working practices and use of safety-engineered devices should prevent the majority of sharps injuries. The Directive highlights areas with which hospitals must comply to reduce the number of such injuries, such as eliminating unnecessary use of sharps by changes in practice, specifying and implementing safe procedures for using and disposing of sharps and contaminated waste (by administrative controls and education), banning the practice of recapping (administrative controls), providing safety-engineered devices (substitution and engineering controls) and the use of personal protective equipment (i.e. gloves, masks, gowns, etc.). Ireland enacted the directive in national law in March 2014. The aim of this study was to review the numbers and characteristics of sharps injuries in our hospital and to assess the implementation of preventive measures, compared with a similar study a decade earlier [2] . During this time, the hospital had introduced safety cannulae but this was not systematic or comprehensive [3] and standard devices were still available in many clinical areas. The review was intended to inform actions needed to achieve compliance with the European Sharps Directive before 11 May 2013.
Methods
We repeated the study in the same large teaching hospital in Dublin, which is a tertiary referral centre for neurosurgery, renal transplantation and dialysis, with 820 beds and ~3000 whole time equivalent staff. There were no changes in specialization since the previous study. We sought ethical approval from the local research ethics committee, who considered the project a service review, and deemed ethical approval unnecessary. Between July 2011 and June 2012, we reviewed both paper and electronic (Epinet) [4] OH records of sharps injuries recorded between 1 January 2008 and 31 December 2010. We included all percutaneous injuries ('sharps' injuries or 'needlestick' injuries) from hypodermic needles, suture needles, glucose monitoring lancets, scalpel blades, razor blades, guide wires, trocars and other surgical instruments. We excluded mucocutaneous splashes. We recorded occupations of injured workers, details of source patients (where available), the nature of injuries, tasks involved at the time of injuries, hepatitis B immune status of sharps injury recipients and compliance with standard precautions (where applicable). We entered the data into a Microsoft Excel 2007 spreadsheet and analysed it using Stata software (version 10, College Station, TX, USA). We used Fisher Exact tests to compare sharps injuries between the two time periods based on the data described above. We set statistical significance at P <0.05. Table 1 shows the occupation of sharps injury recipients in 2008-10 and 1998-2000. There was no statistically significant change in the numbers of sharps injuries by occupation. Table 2 shows the hepatitis B immunity of sharps injury recipients, defined as hepatitis B surface antibody ≥10 mIU/ml [5] and those with natural immunity from previous exposure. There was no statistically significant change between 1998-2000 and 2008-10. Ten injured staff (three doctors, six nurses and one other clinical staff member) were known to be non-immune at the time of injury. These included five non-responders to vaccination. Table 3 shows compliance with standard (universal) precautions, defined in relation to sharps injuries as wearing latex or alternative protective gloves. In 270 procedures standard precautions were considered mandatory. non-mandatory 'procedures' were tasks such as catering staff collecting meal trays. There was no statistically significant difference in compliance with standard precautions between 1998-2000 and 2008-10. Table 4 shows the infection status of source patients. Source patients were identified in 264 (81%) cases, and all were tested for hepatitis C and HIV. Where the sharps injury recipient was known to be immune to hepatitis B, the source patient was not usually tested for hepatitis B. Details of capacity to consent for testing were not recorded in the OH records as the medical team responsible for the source patient sought their consent. no case of occupationally acquired blood-borne virus (BBV) infection was documented during either 3 year period. In 19 cases, source patient data were incomplete, so it was not possible to include their infection status in the analysis. This was most often due to the patient being discharged before BBV testing. Table 5 shows the timing of injury in relation to the procedures involved, categorized as in the original study [2] . Procedures included suturing, insertion of intravenous cannulae and phlebotomy. In 2008-10, 49% of injuries occurred during disposal or following improper disposal of sharps, compared with 42% in 1998-2000. There was no statistically significant difference in 
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We found no statistically significant difference in the numbers of sharps injuries reported, timing of injury in relation to procedure, hepatitis B immunity or occupation of sharps injury recipients or compliance with standard precautions in our hospital in 2008-10 compared with 1998-2000. This was a comprehensive review of sharps injury rates in a large teaching hospital. The main limitations were the small numbers and reliance on self-reporting. Sharps injuries are known to be under-reported, particularly in doctors [6] [7] [8] . UK estimates of underreporting rates may be as much as 10-fold [6] . Source patient data were missing in 19 cases and we could not include them in the analysis, even though source patients were recorded as known in each case.
Hospital staff numbers did not change significantly between 1998-2000 and 2008-10, while bed numbers increased from ~620 in 2000 to 820 in 2010. We do not know whether reporting habits changed over the intervening decade and therefore whether the actual number of sharps injuries changed significantly over that time. We can only study injuries that were reported. reporting may be influenced by workload and fatigue, particularly in medical staff, as suggested in other studies [7, 8] . It is perhaps surprising that hepatitis B immunity in sharps injury recipients was only 87%, but this compares favourably with other studies, where hepatitis B vaccination uptake rates vary from 18 to 85% [9] [10] [11] [12] . Hepatitis B vaccination is recommended for all HCWs [5] and is available to all nursing and medical students during their training in Ireland. noncompliance with standard precautions in almost 20% of cases represents a breach of best practice. Gloves are recommended for all activities with a risk of exposure to blood, body fluids, sharps or contaminated equipment [13] . Gloves reduce the volume of blood on the external surface of a sharp by 46-86% [14] . They have no effect on the volume of blood inside the hollow bore of a needle, so the effect on transmission rates of BBV infection is unknown. The risk of infection from solid needles is lower than from hollow bore needles [15, 16] . All injuries reported for non-clinical staff were due to improper disposal. Correct disposal of sharps would have prevented these injuries and the use of safetyengineered devices would have rendered disposal safe. Given the high number of injuries during 'non-mandatory' procedures, perhaps standard precautions should be made mandatory. Source patient testing now occurs in all cases. The advantages of testing source patients include reassurance for the sharps injury recipient when the source is not infected, and prompt post-exposure prophylaxis to reduce the risk of HIV transmission from HIV-infected sources. The numbers of hepatitis C-and HIV-infected sources was higher than in the original study, but the number of hepatitis B-infected sources was similar. This reflects the prevalence of these infections in Ireland. Hepatitis B prevalence is currently estimated to be 0.1% [17, 18] compared with 0.5% in 2000 [19] . Hepatitis C infection prevalence is currently estimated to be 0.5-1.2% [17, 20] . The prevalence of hepatitis C was unknown in 2000, although the original paper quoted 65 new cases reported in 2000 [2] , whereas 1240 new cases were reported in 2010 [17] . The prevalence of HIV infection in the Irish population is unknown, but in 2010, 331 newly diagnosed cases were reported in Ireland, a rate of 7.8/100 000 [21] . Annual numbers of new diagnoses of HIV infection in Ireland have fluctuated between 300 and 400 over the past decade [21] . The European Sharps Directive [1] is based on the premise that a combination of training, safer working practices and the use of safety-engineered devices can prevent the majority of sharps injuries. It requires an immediate ban on the recapping of sharps. We found fewer recapping incidents than in 1998-2000 but the practice is still common. Safety-engineered devices including cannulae, blood collection devices and insulin pens are in use in the hospital now, but only safety cannulae were introduced between 2000 and 2008. Standard suture needles are still used but could be replaced with blunt ones [8, 22] .
Our findings show that further education and training in standard precautions, safe disposal of sharps, the benefits of hepatitis B immunization and the use of safetyengineered devices are needed in our hospital. Further research with larger samples, perhaps at a national level, may yield statistically significant results. It would be informative to repeat this study now that the European Sharps Directive has been transposed into Irish law to explore its impact on sharps injuries.
Key points
• There was no significant change in the epidemiology of sharps injuries between 1998-2000 and 2008-10 in a large Irish teaching hospital.
• Hepatitis B immunity in sharps injury recipients is relatively low given that hepatitis B vaccination is available to all medical and nursing students.
• Further education and training in standard precautions, safe disposal of sharps, the benefits of hepatitis B immunization and the use of safetyengineered devices are needed.
